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INOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus Kak OIMH U3 OCHOBHBIX Pa3JIeOB LIKOJIBHONW MATEMAaTUKH, UMEIOLUN CBOECH
LEeNbl0 00ECTeunuTh W3Y4YeHHE CBOMCTB M pa3MepoB (uryp, MX OTHOIIEHUH M B3aMMHOE
pacIIOJIOKEHUE, OMMPAETCS HA JIOTMYECKYIO, JOKA3aTeNIbHYI JUHUI. LleHHOCTh n3ydyeHus
reOMETpUU Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs 3aKIIOYaeTcss B TOM, 4YTO
0o0y4aroluiCcs YYUTCS MPOBOJAUTH JOKA3aTENIbHbIE PACCYKACHHS, CTPOUTH JIOTMUECKHE
YMO3aKJIIOUEHHUS, JJOKA3bIBATh UCTUHHBIE YTBEPKIAEHUS U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM,
IPOBOAMUTH  PACCYXKIEHUS «OT NPOTUBHOIO», OTJIMYaTh CBOMCTBA OT IIPU3HAKOB,
bopMyIUPOBaTh OOPATHBIC YTBEPIKICHHSI.

Bropoii 1ienbro u3yd4eHusi reOMETPHUHM SIBIISIETCS UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PELIEHUU KaK MaTeMaTU4YEeCKUX, TaK U MPAKTUYECKUX 3a/lay, BCTPEYaIoLuXcs B
peanbHON xu3HU. OOy4arOMUNCS MTOKEH HAYYUTHCS OMPENCITUTh TeOMETPHYECKYIO
burypy, onucaTh CIOBaMH JAaHHBIA YEPTEXK WM PUCYHOK, HANTH IUIOMIA[b 3€MEIHHOTO
y4acTKa, pacCuuTaTh HEOOXOAUMYIO JUIMHY OINTOBOJIOKOHHOTO Kabeys uiu Tpedyembie
pa3Mepsl Tapaxa A aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpas, BHIUMCIUTEIbHASUIUHUS

B M3yuyeHUM  reoMerpud. [lpm pemeHuu  3amad  IPAKTHYECKOIO

XapakTepaoOyJarouuiics YUUTCSL CTPOUTD MaTeMaTH4eCKHe

MOJENHN PEANbHBIX KU3HEHHBIXCUTYALIUW, IPOBOIUTH BIYUCIIEHUS U OLICHUBATh
aJICKBAaTHOCTh MOJIYYEHHOTO pe3yibraTa. KpaitHe Ba)KHO OAYEPKUBATh CBSI3U TEOMETPHUH C
JIPYTMMH Y4eOHBIMH MpeaMeTaMH,
MOTHBHPOBATh  HCIIOJIb30BAaTh  OMNpEACNEHUS TeOMETpUYEeCKuX (GUryp U  TIOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE TMOJYYCHHBIX YMEHMHA B (U3WKE M TEXHUKE. OTH CBS3H
Haubosee ApKo BUAHBI B TeMax «BekTopb», «TpUroHOMETpHUUECKHE COOTHOIICHUS,
«Metoa koopaunat» u «Teopema [Tugaropar.

VYueOHblil kypc «I'eoMeTpusi» BKIIOYAET CIEAYIOIINE OCHOBHbIE pa3elbl COJACPKAHUS:
«I'eomeTpuueckre QGUrypbl M HX CBOHCTBa», «l3MepeHHe reoMeTpuyecKuxX BEIUYUHY,
«/lekapToBbl KOOpJAMHATBI HAa IUIOCKOCTH», «BekTopb», «/IBMKEHHS IIIOCKOCTHY,
«[IpeobpazoBanus mMogoOUs».

Ha m3yuenme yueOHOro kypca «l'eomerpusi» orBomutcs 204 gaca: B 7 kiacce — 68
yacoB (2 yaca B Helelo), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacos(2
yaca B HEJIEINIO).

COAEPKXAHUE OBYYEHMUSA
7 KJIACC

HauanpHble nmonsTust reomerpuu. Touka, mpsiMasi, OTPE30K, Jiyd. Yrou. Bunel yrios.
BeprukanbHble U cMexXHBIE yribl. buccexktpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[lapanienbHOCTb U NEPIIEHIUKYIIAPHOCTD MPSIMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWMCTBa OceBOM cuMMeTpuH. [Ipumepsl
CUMMETPHHU B OKPYKAIOILIEM MUDE.

OcCHOBHBIE TOCTPOEHUS C IOMOUIbIO LMPKYJs W JuHedku. TpeyronpHuk. Beicora,
MeaunaHa, OMCCEeKTprca, X CBOMCTBA.

PaBHOGe1peHHBII U paBHOCTOPOHHMM TpeyroabHUKHU. HepaBeHCTBO TPEeyroibHUKA.

CBoiicTBa W TpU3HAKW pPaBHOOEAPEHHOTO TpeyrojdbHHUKa. [IpU3HAKM paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M IPU3HAKW NapauleabHBIX MNpsAMbIX. CyMMa yIJOoB TpEyroJbHHKA.
BHelnue yribl TpeyrojabHHUKa.



[TpssMoyronbHbI TpeyronbHUK. CBONHCTBO MeMaHbl MPSMOYTOJBHOI'O TPEYrObHUKA,
NpOBeNEHHOW K TUNOTeHy3e. [Ipu3HakW paBeHCTBA MPSIMOYTOJBHBIX TPEYTrOJEHUKOB.
[IpssMOYTOJIBHBIN TPEYTrOJBHUK C yrioMm B 30°.

HepaBeHnctBa B TreoMeTpuM: HEpPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOH, Teopema o OoJibllIeM yriie M Oojbllel CTOPOHE TpeyroyibHUKa. llepnenaukynsp u
HAKJIOHHAS.

['eomeTprueckoe MeCTO TOYeK. bUCCeKTpuca yria M CepeAMHHBIA MEPIEHAMKYISIpP K
OTpE3Ky Kak F€OMETPUUECKHE MECTa TOYEK.

OKpy>KHOCTb U KpyTI, XOpla W AWaMeTp, MX CBOicTBa. B3aumHOe pacmoyiokeHue
OKpYXHOCTH U npsiMoii. KacaTenpHasi U cekymas K OKpy>KHOCTH. OKpYXHOCTb, BIUCAHHAS B
yroJi. Bnimcannas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Ueteipéxyronpauku. [lapamnenorpamm, ero mpu3Haku W cBoMcTBa. YacTHble ciydau
napaieorpaMMoB (IIPsIMOYTOJIBHUK, pOoMO, KBaJIpaT), UX MPU3HAKU U CBOWCTBA. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBolcTBa U pu3Haku. [IpsMoyronpHas Tpanenus.

Meton yaBoenus meauansl. LlenTpanbHas cummetpusi. Teopema Daneca u TeopemMao
MPOTOPIIUOHANIBHBIX OTPE3Kax.

Cpennue TMHUM TpEyTobHUKA U Tparnenuu. LleHTp Macc TpeyrosibHUKa.

[Tomo6ue TpeyrodbHUKOB, KO3 dumreHT noxoous. [Ipusnaku moao0ust TpeyroabLHUKOB.
[TpumeHeHue moqo0us IPH PEIICHUN MPAKTUYECKUX 3a7a4.

CoiicTBa 1uiomajei reomeTpudeckux puryp. GopmMyinsl il MIOMAAN TPEYTrOIbHUKA,
napajuiesniorpamma, pomoa u tpaneruu. OTHOIIEHUE IUIOMAACH MOA00HBIX QUTYD.

Beraucnienue miomaziei TpeyroJbHIKOB M1 MHOTOYTOJIBHUKOB Ha KJIETYaTOl Oymare.

Teopema Iudaropa. [Ipumenenne teopemsl Iludaropa mpu pemieHUH MPaKTUYECKUX
3a/1ay.

CuHyc, KOCHHYC, TAaHT€HC OCTPOTO yIjla MPsIMOYTOJBHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKACCTBO. Tpuronomerpudeckue ¢hyakuuu yrios B 30, 45 u 60°.

BrivcanHbie U IIEHTpaNbHBIE YTIIbI, YTOJI MEXAY KacaTelIbHON U XOpAOH. YTIBI MEXIY
XOplaMd ¥ CeKyIIMMH. BIucaHHbIE © ONHCaHHBIE YETHIPEXYrOJIbHUKH. B3anmMHoOe
pacmosio’keHue IBYX OKpykHocTei. Kacanue okpyxkHoctei. OOmve kacaTeiabHbIE K JBYM
OKPY>KHOCTSIM.

9 KJIACC
Cunyc, xocunyc, tanreHc yrioB oT 0 nmo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE
TOKeCTBO. POPMYJIbI IPUBEACHHUS.
Pemenne TtpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CHHYcoB. Perienue
MPAKTUYECKUX 3a]a4 C UCIOIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.
[IpeoOpazoBanme nogodus. [Togodme COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 mnpousBeAcHMM OTPE3KOB XOpPI, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYILHX, TEOpEMa O KBa/IpaTe KacaTeJIbHOM.

Bekrop, nnmHa (MOZysb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, MPOTHBOIOJIOXKHO
HaIPAaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMU HaJ
BEeKTOpaMH. Pa3noxeHue BekTOopa IO ABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTsl
BeKTOpa. CKaJIpHOE NIPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE Il HAXOKACHUS JUIMH UYTJIOB.

JlexapToBbl KOOpIMHATBl Ha IUIOCKOCTH. YPaBHEHHs NPSIMOW U OKPYKHOCTH B
KOOpJMHATAX, [IEpPECCUCHNE OKPYKHOCTEHN U MPSAMBIX. MeTO1 KOOpAMHAT U €ro IPUMEHEHHE.



[IpaBunpHbIE MHOTOYrOJbHUKH. [[nuHa okpyxHOcTH. ['pamycHas u paauaHHas Mmepa
yTIJIa, BBIYACIICHUE JUIMH IYyT OKpYyKHOCTeH. [nomans kpyra, ceKTopa, CErMeHTa.

JIBuKeHHMsT TUIOCKOCTM M BHYTpEHHHE cuUMMeTpun  ¢uryp (d1eMeHTapHbIe
npeactasieHus ). [lapamnensusiii nepenoc. [loBopor.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOTI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUS»

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHHUS IporpaMmbl ydyeOHOro kypca «l'eomerpusi»
XapaKTepU3yrTCs:

* NaTPUOTHYECKOE BOCIIUTAHHE:

IIPOSIBIEHUEM HMHTEpPeca K IMPOIUIOMY M HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHEM K JOCTHMXKEHUSM POCCUMCKHX MAaTEMaTUKOB U POCCHUMCKON
MaTEMaTUYECKOM IIKOJIBI, K HCIOJB30BAaHHUIO JTHX JNOCTI)KEHHH B JPYIMX HAayKax H
NPUKIIAJHBIX cepax;

*  IPaXAAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHMIO OOS3aHHOCTEH TpaXkJaHWHA W pean3alliid €ro Ipas,
IPEJCTaBICHUEM O MaTeMaTHYECKMX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TIPOLIEAYP TPAKAAHCKOTO o0IIecTBa (HapuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CY)XJIEHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN
HayKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-ITUUYECKUXITPUHILIUIIOB B I€ATEIBHOCTH YUEHOTO;

* TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE y4aCTUE B PCLICHHUU IIPAKTUYECKHUX 3aJa4 MATEeMaTH4YECKOU
HalpaBI€HHOCTH, OCO3HAHUEM BAYKHOCTH MAaTEMAaTHYECKOro OOpa3oBaHMs Ha MPOTSKEHUU
BCEH KM3HM JAJIS YCIEUIHON MpodeCCHOHATBHON JIEATENIbHOCTH U Pa3BUTHEM HEOOXOJIUMBIX
YMEHM, OCO3HAHHBIM BBIOOPOM M MOCTPOEHUEM HWHIMBUIYaTbHON TPAaeKTOPUH 0Opa30BaHUSA
Y J)KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

* JCTEeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSTHIO MaT€MaTHYECKHX
O0BEKTOB,  3aja4, pEUIeHUH, pacCyKIeHHH, YMEHHIO BHIETb MaTeMaTHYECKHUe
3aKOHOMEPHOCTHU B UCKYCCTBE;

* I[EHHOCTH HAYYHOI'O MO3HAHMS:

OpHUEHTAIMeN B 1eATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS 4YellOBeKa, NPUPOABl M OOIIecTBa, MOHUMAaHHEM
MaTeMaTHYeCKOll HayKu Kak chepbl YeIOBEYEeCKOH NeATeNbHOCTH, JTAaloB € pa3BUTHA U
3HaYUMOCTH  JUIsl  PAa3sBUTUS  LMBMIM3ALMM, OBJAJEHUEM  S3BIKOM MaTeMaTHUKUd U
MaTE€MaTHUYECKOW KyJIbTypOH KakK CpEICTBOM IIO3HAHMUS MHpPA, OBJIAJECHHUEM IPOCTECUIIUMU
HAaBBIKAMM MCCJIEI0BATEIBCKON JEATEIBbHOCTH;

. (uznyeckoe BocnuTaHue, (POPMHPOBAHHME KYJIbTYPbl 3A0pPOBbS W
IMOLHMOHAJIBHOIO 0J1ar OOy YHsl:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHUECKUE 3HAHUSA B HHTEpecax CBOEro 310pOBbs,
BEJICHHUS 3/J0POBOT0 00pa3a KM3HHU (3710pOBOE MUTAHUE, COANIAHCUPOBAHHBIM PEKUM 3aHIATUN U
OTIbIXa, peryisipHas (u3nueckas aKTHUBHOCTh), C()OPMHUPOBAHHOCTBHIO HaBbIKa pediexcuu,
IPU3HAHUEM CBOETO MpaBa Ha OIMOKY M TAaKOT'O K€ IpaBa Jpyroro 4ejloBeKa;



* JKOJOrHYecKoe BOCIIMTAHHUE:

OpUEHTAIMEH Ha MPUMEHEHNE MAaTEMAaTUYCCKUX 3HAHUM ISl pEIICHUS 3a7a4 B 00JacTH
COXPAaHHOCTH OKpY’KaloIlel cpenbl, MIaHUPOBAHMS IMOCTYINKOB M OLEHKH HX BO3MOXHBIX
MOCIEACTBHMA ISl OKPYXKAIOIICH Cpelibl, OCO3HAHHEM II00ATLHOTO XapaKTepa dKOIOTHUSCKUX
mpoOJIeM U yTel UX PeIlIeHNs,

* aJanTaunus K M3MEHSAIOIIUMCS YCI0BUIM COIHAIBHOI U MPUPOIHOH Cpe/Ibl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIIOBUSAX HEOMPEAECIEHHOCTH, OBBILLICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYI0 JESITeIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y
IpYTuX JIoJiel, mpuoOpeTaTb B COBMECTHOW JESTENIbHOCTH HOBBIE 3HAaHHWS, HAaBBIKH U
KOMIIETEHIIMH U3 OTIbITa IPYTUX;

HEOOXOUMOCTBbIO B (OPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4YHCIEe (QOPMYIHPOBATH
u7eH, TMOHSATHUS, TUIOTE3bl 00 OOBEKTax M SBJICHHSIX, B TOM 4YHCIE paHee HEH3BECTHBIX,
OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IUIAHHUPOBATH CBOE
pa3BuTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYAIlMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATH NMPUHHUMAEMbIC PEIICHUS U
JeNCTBUS, GOPMYIUPOBATH U OLICHUBATh PUCKHU U MOCIEICTBUS, POPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTeibHbIE YHUBEpPCAJIbHbIC y‘leﬁﬂble JelcTBUA

Ba3oBbie Jornueckue geiicTBuA:

¢* BBUBJIITb MW XapaKTCPU30BATb CYHICCTBCHHLIC IIPU3HAKU MATCMATUYCCKUX

O0OBEKTOB, MOHATHH, OTHOUICHUH MEXKAY HNOHATHAMH, (HOPMYyIHpPOBATH ONpEAETICHHUs
MOHSITUN, YCTAaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KJIacCU(pUKALMU, OCHOBAHUS IS
0000I1IeHUs U CPABHEHUS, KPUTEPHH ITPOBOIUMOTO aHAN3a;

*  BOCHIPUHHMMATh, GOPMYIHUPOBATh U NMPe0oOPa30BHIBATh CYKIACHHUS: YTBEPAUTEIbHBIE U
OTpHIaTeNbHbIE, €AMHUYHBIC, YACTHBIE U O0IINE, YCIOBHBIE;

* BBIABIATH MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3UM M IPOTUBOPEUYUS B
¢dakTax, OaHHBIX, HAOJIONEHUSAX M YTBEPKACHUSX, IMpeularaTb KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNN;

* JlenaTh BBIBOJBI C UCIIOJB30BAHUEM 3aKOHOB JIOTHKHU, NE€IYKTUBHBIX WM MHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

* pa3bupaTh [JO0Ka3aTelbCTBA MAaTEMATHYECKHUX YTBEPXKIEHUHM (IpsiMble M OT
IIPOTUBHOI0), MPOBOAUTH CAMOCTOSATEIBHO HECJIOKHBIE J10KA3aTeIbCTBA

MaTeMaTHYeCKHX (aKTOB, BHICTpAUBATh ApPryMEHTAIMIO, MPHUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

* BBIOWpaTh CHOCOO pelieHus y4deOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOA[IUI ¢ yUéTOM CaMOCTOSATEIHHO BBIICIEHHBIX
KpUTEPUEB).

Ba3oBbie uccienoBarenbckune AeiiCTBUA:

* JWCMONB30BaTh  BOMPOCHl  KAaK  HMCCIENOBATENBCKUA  MHCTPYMEHT  IIO3HAHUA,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npooemy,
CaMOCTOATENIFHO YCTAHABIMBAaTh HCKOMOE W JaHHOE, (OpPMHUPOBATH THUIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;



* MPOBOJUTH IO CAMOCTOATEIHHO COCTABJICHHOMY ILJIaHY HECJOXHBIM SKCIEPUMEHT,
HEOOJBIIIOE WCCIIeIOBAaHUE 110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEKTY COOOi;

*  CaMOCTOATENbHO (OPMYIHUPOBaTH OOOOIIEHHS W BBIBOABI IO pe3yjbTaTaM
NPOBEIEHHOTO HAOIIOIEHUS, NCCIICAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD TOJTYYEHHBIX
PE3yIbTaTOB, BHIBOJIOB M 000OIIICHUIA;

* POrHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE IIpolecca, a TakKe  BBIIBUIaTh
MIPE/IIOI0KEHHUS O €r0 PAa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nnopmanueii:

*  BBIIBIIATH HE/I0CTaTOYHOCTh U HU30BITOYHOCTH uHpOpMaLnH, JTAHHBIX,

*  BbIOUpATH, aHaM3UPOBATh, CHUCTEMaTH3UPOBATH U
HHTEPIIPETHPOBATHHH(OPMALIUIO PA3IMYHBIX BUIOB U (OPM NPEIICTABICHUS;

* BbIOUpaTh popMy mpeacTaBieHuss UHGOPMALIMK U WIUTIOCTPUPOBATH PellIaeMble
3aJa4M CXEMaMH, THarpaMMaMi, HHOU TpaMKoil M UX KOMOMHAIIUSIMH,

* OLEHMBATh HAIEKHOCTH MHPOPMAIMH MO KPUTEPHSIM, MPEIOKEHHBIM YIUTEIEM
WIn cOPMYJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBbIE YHHBepcaIbHble yueOHbIe AeiicTBUS:

*  BOCHPUHHMMATh U (POPMYITHPOBATH CY)KICHUS B COOTBETCTBUU C YCIOBHSIMU U LEISIMH
o0IIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpaKaTb CBOIO TOYKY 3pPEHHUS B YCTHBIX M
MUCHbMEHHBIX  TEKCTax, JlaBaTh TOACHEHHWS 10 XOJAYy peHICHUS  3aJaud,
KOMMEHTHPOBATH MOJTy4YCHHBIN pe3yiIbTaT;

* B Xo0je 00CYXXIEHHUS 3aJ]aBaTh BOIPOCHI [0 CYIIECTBY 00CYX/1aeMOi TEMBI, TPOOIIEMBI,
pemaeMol  3amaud, BBICKAa3bIBaTh WJCH, HAICICHHBIE Ha TIIOMCK PEIICHHS,
CONOCTABIATH CBOM CYXKIEHHS C CYXKICHHSAMH JPYIHX YYacTHHKOB JHAajora,
OOHapyKUBATh Pa3IMYNE U CXOJCTBO MO3ULUI, B KOPPEKTHOH popme hopMyarpoBaTh
pa3HOTIacHsl, CBOM BO3PaKEHHS;

*  MPEICTABIATH PE3YNIbTAThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIICTOBAHMS, TIPOCKTA,
CaMOCTOSTENILHO BbIOMpaTh (pOopMaT BBICTYIUIEHHS € Y4ETOM 3aJay MPE3CHTALUU U
0c00EHHOCTEH ayUTOpuH;

* [OHMMAaTh W HCIIOJIB30BATh NMPEUMYIIECTBA KOMAHIHONW M MHIUBUAYAJIbHOW pabOTHI
IIPU pPELIeHNH Y4eOHBIX MaTeMAaTHYECKHX 3a/1a4;

* [pUHUMATh LE€JIb COBMECTHOM  JIEATENBHOCTH, IUIAHUPOBATh  OPraHU3AIMIO
COBMECTHON paboThl, pacnpenensiTh BUAbl pabOT, JOrOBapUBATHCS, OOCYXIATh
npolecc U pe3yiabTaT paboThl, 06001aTh MHEHHS HECKOJIBKUX JIIOJIEH;

* y4yacTBOBaTh B TpYNIOBBIX Qopmax paboTsl (0O0CyXkneHus, oOMEH MHEHHSIMHU,
MO3TOBBIE IITYPMBI U JIPYTHE), BBITOJIHATH CBOIO YacTh PaOOTHI M KOOPAMHHUPOBATH
CBOU JIUCTBUS C APYrMMHU YJI€HAMU KOMAaHIbl, OIIEHUBATh KAue€CTBO CBOErO BKJaJaB
00N MPOYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHHBepcaIbHble yueOHbIe 1elicTBUSA

Camoopranusanus:

° CaMOCTOATCIIBHO COCTABJIATH IUIAH, aJITOPUTM PCHICHUA 3adadn (I/IJ'II/I €ro I‘IEICTI:),

BBIOMpPATh CIOCOO pEeHIeHUS C YYETOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C y4ETOM
HOBOH HH(pOpMAIHH.



CaMOKOHTPOJIb, SMOLUMOHAJIbHBIA HHTE/LJIEKT:

*  BJAJCTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI MIPOIECCa U Pe3yJibTaTa pelieHus
MaTeMaTHYECKOH 3a1auu;

* [OPEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTE IIPHU PEIICHUH 3a4a4d, BHOCUTH
KOppeKTI/IBBI B ACATCIBHOCTh HA OCHOBE HOBBIX O6CTO$ITCJ'II)CTB, HaI>'II[CHHI)IX OIHI/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;

b OLICHHNBATHL COOTBECTCTBHUEC pGSyJIBTaTa NCSATCIIBHOCTU HOCTaBHeHHOfI eI u yCJIOBI/IHM,
OOBSCHITh TMPUYUHBI JTOCTHIKCHHUS WJIM HEIOCTHKEHUS IIEHM, HaXOJHWTh OIIUOKY,
JaBaTh OLIEHKY MMPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATbBI

K koHily o0ydenus B_7 KJIACCE 00YYAIOMIMKICA MONYYUT CIEAYIOLIUE MPEIMETHBIE
pe3yNbTaThl:

Pacrio3naBaTh W3ydeHHBICE Te€OMETpPUYECKHE (UTYpBI, OMNpEeAeNsiTh WX B3aUMHOE
PacIoJIOKEHUE, NU300paKaTh TeOMETPHUYECKUE (DUTYPHI, BBITOTHATH YEPTEKU IO YCIOBHUIO
3agaud. 3MepATh JUHEHHbIE U YIJIOBblEe BEIMYMHBI. Permarth 3ajauv Ha BBIYMCICHUE JJIMH
OTPE3KOB U BEJTUYHH YTJIOB.

Jenatb rpyOyro OLIEHKY JTUHEHHBIX U YIJIOBBIX BEJIMYHMH MPEIMETOB B PEalbHOM JKU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. Paznuyare pasmepsl 3THX 0OOBEKTOB 10 MOPSIAKY BEIUUUHBI.

CTpOoHUTh 4epTEKN K TEOMETPUUECKHUM 3a1a4aM.

ITonp30BaTbCs NMPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, MHCIIOJIB30BATH INPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB IIPU PELICHUH 3a/1a4.

IIpoBOAUTE IOrMYECKHUE PACCYXKICHHUS C UCIIOIb30BAHUEM F€OMETPUUECKUX TEOPEM.

[lonb30oBaThCAd MPU3HAKAMU PABEHCTBA MNPSAMOYTOJBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEIHaHbl, TPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJbHOIO TPEYTrOJAbHUKA, B PEUICHUH
r€OMETPUUYECKUX 3a/1au.

OnpenensaTs MapamielbHOCTh IPSIMBIX C IOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cekymas. OmnpenensiTe NapajljiebHOCTh MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUNA OT
TOYEK OJTHOM MPSMOM 10 TOUEK APYroi MpsMOi.

Pemmatp 3a1aun Ha KieT4aToit Oymare.

[IpoBOAWTH BHIYHCICHUS M HAXOIUTh YWCJIOBBIC W OYKBCHHBIC 3HAYCHHS YIJIOB B
F€OMETPUYECKUX  33Ja4ax C MCIHOJIb30BAHUEM CYMMBI  YIJIOB  TPEYrOJBbHUKOB U
MHOTOYT'OJTbHUKOB, CBOMCTB YTJIOB, 0Opa30BaHHBIX MPHU MEPECEYCHHUU JABYX NapalielbHbIX
IPSMBIX CEKyIIeH. PemaTs npakTU4ecKue 3a1a4yi Ha HaXO0XKACHUE YIIIOB.

Bnaners moHsTHEM I€OMETPUYECKOIO0 MECTa TOYEK. YMETh ONpeAeNsiTh OHCCEKTPUCY
yIila U CepeIMHHBIA NEPIEHANKYIISAP K OTPE3KY KaKk reOMETPUUYECKHUE MECTa TOUEK.

@OopMyJIHPOBATH ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpJAbl U AUaMeTpa OKPYKHOCTH,
M0JIb30BAThCS UX CBOMCTBAMH. ¥ METh IPUMEHSATh 3TH CBOMCTBA IIPHU PELICHUU 3a/1a4.

BnaneTs NOHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJIHUTh €€
ueHTp. [lonb3oBarbest GpakTaMu 0 TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS
B OJHOW TOYKE, U O TOM, YTO CEpPEIHWHHBbIE MEPIEHAMUKYISAPbl K CTOPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnanets mNOHATMEM KacaTeNbHOM K OKPYKHOCTH, IIOJB30BaThCsl TEOPEMOU O
NEepPHEHAUKYISIPHOCTH KacaTelIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUs.

[Tonbp30oBaThCA MPOCTEHIIMMH TE€OMETPHUUECKUMHU HEPABEHCTBAMH, IMOHUMATh UX
MPaKTUYECKUI CMBICIT.



HpOBOI[I/ITL OCHOBHBIC TCOMETPUUICCKHUE ITOCTPOCHHUA C IOMOIIBIO HUPKYIIA U JIMHEUNKU.

K xonmy oOy4enns B_8 KJacce o0ydaroluiicss MONyYUT CIIEAYIOUIUE IPEIMETHBIE
pe3yNbTaThI:

Pacno3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS UX
CBOICTBaMHM IPH PEIICHUN T€OMETPUUECKUX 3aau.

[IpuMeHATh CBOWCTBAa TOYKH MEPECEUEHHUS MeIuaH TPEYroiibHUKa (LIEHTpa Macc) B
pelIeHnH 3aa4.

Bnanerp mnoHsTMEM CpelHEH JIMHUM TPEYTOJIBHMKA M Tpaleluu, MNPUMEHSTh HX
CBOMCTBAa IIpUM pEIICHMM TreoMeTpudeckux 3azxad. [lomb3oBatbes teopemoit daneca u
TEOPEMON O MPONOPLHOHAIBHBIX OTPE3KaX, MPUMEHATh MX Ul PELICHHs MPaKTHUECKUX
3a/1a4.

[TpumeHsTh NpU3HAKK TOA0OHS TPEYTOJILHUKOB B PEIICHUN T€OMETPUIECKHX 3a/1a4.

[Tonb3oBatbest Teopemoit [ludaropa ans pemieHuss reOMETPUUECKUX U MPAKTHUYECKHUX
3ana4y. CTpOUTh MaTeMaTUYECKYI0 MOJEIb B MIPAKTUUECKHUX 3a7a4ax, CAMOCTOATEIbHO JENATh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHNE JITTUHBI.

Brnaners NmoHATHSAMHU cHHYCa, KOCHHYCA M TaHI'€HCA OCTPOrO yIjia IpSIMOYTOJIEHOTO
TpeyrojbHUKa. [Iob30BaThCsl ITUMU NOHATUSAMH IS PELLIEHUS IPAKTUYECKUX 3a1a4.

Bbruncnsate  (pa3nuuHbiMH - cioco0aMM) —IJIOLAAb TPEYroJbHHKA U IJIOLIAAH
MHOTOYTOJIbHBIX ~ (pUryp (mosib3ysich, TJ€ HEOOXO0auMO, KaibKynaTtopoM). Ilpumensrts
MIOJIyYEHHBIE YMEHMSI B IPAKTUYECKUX 3a]1a4ax.

Bnanerh MOHATHSMU BIHMCAHHOTO M ILIEHTPAJIbHOTO YIJIa, HUCIOJIB30BATH TEOPEMBI O
BIIMCAHHBIX yIJIaxX, Yriax MeXIy XOpJIaMH (CeKyIUMH) U yIile MeXay KacaTeIbHON U XOpIoi
IIPU PELLIEHUU T€OMETPUUECKUX 3a/1ay.

Brnanets nmoHsATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITH CBOMCTBA OMMCAHHOTO
4eThIPEXYToJIbHHUKA [TPU PELICHUH 3aau.

[IpuMeHATh NOTy4YEHHBIEC 3HAHUS HA NIPAKTUKE — CTPOUTh MaTEMATUYECKUE MOAEIHU ISt
3ajjad peajbHOM JKU3HU M IPOBOJAUTH COOTBETCTBYIOIIME BBIYMCICHHS C INPUMEHEHUEM
1oJ00US U TPUTOHOMETPUH (TI0JIB3YSCH, I/I€ HEO0OXOAUMO, KaJIbKYISTOPOM).

K xonmy oOyuenus B_9 KJjacce oOydaromuiicss MONYYUT CIEAYFOLIUE IIPEAMETHBIE
pe3yabTaThl:

3HaTh TPUTOHOMETPHUYECKHE (YHKIHUU OCTPBIX YIJIOB, HAXOIUTh C HX IOMOIIBIO
pa3iIMyYHbIE AJIEMEHTHl MPSIMOYrOJBHOTO TPEYrOJbHHKA («pEIIeHHE MPSIMOYTOJIbHBIX
TPEYrOJIBHUKOBY). HaXxoauTh (C OMOIIBIO KaNbKYJIATOPA) JUIMHBI M YTIIBI 111 HETAOJUYIHBIX
3HAUCHHH.

[Tons3oBaThcss  GopMynaMud TPUBEAEHUS U OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXIACCTBOM AJI1 HAXOXKXIACHUSA COOTHOIJ_IGHI/Iﬁ MG)K,Hy TpI/II‘OHOMCTpI/I‘IGCKI/IMI/I BCIIMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJIs1 HAXOKJICHHS Pa3JIMYHbIX 3JIEMEHTOB
TPEeYroJbHHUKA («pEelIeHHEe TPEYroJbHUKOBY»), TPUMEHATh WX MPHU PEHICHHH FT€OMETPHUECKHUX
3aaad.

BJ'IaILGTI) IIOHATUSIMHA HpCO6p&30BaHI/I$I HOI[O6I/I$[, COOTBECTCTBCHHBIX 3JICMCHTOB
nonobueix ¢uryp. Ilomp3oBaThCs cBoiMicTBaMH TOM00MS TPOU3BONBHBIX (UTYP, YMETh
BBIYUCIISATh JUIMHBI ¥ HaXOJAUTh YIJIBI Y MOA0OHBIX ¢uryp. [IpumeHsTh cBOWCTBa mMomo0us B
MPaKTUYECKHX 3a/1adax. Y METh MPUBOIUTH TPUMEPHI TOJOOHBIX (DUTYP B OKPYKAFOIIIEM MHUPE.



Ilosnp30BaThCA TEOpEMaMu O IIPOU3BEAECHUU OTPE3KOB XOPJ, O MMPOU3BEIECHUH OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCs BEKTOpaMHU, MOHHMMATh HMX TE€OMETPUYECKHH M (U3MYECKUH CMBICI,
OPUMEHATh MX B PEIICHUH T'€OMETPHUYECKUX U (pu3nueckux 3anad. [IpuMeHsATh cKajspHOe
IIPOU3BEICHUE BEKTOPOB U1 HAXO0XKICHUS UIMH U YIJIOB.

Ilonp30BaTbCs METOAOM KOOPAMHAT HA IIOCKOCTH, IPUMEHATH €ro B PEIICHHUU
FeOMETPUUECKUX U ITPAKTUYECKHUX 3a1a4.

BnageTs NOHATHAMU NPABUIBHOTO MHOTOYI'OJIBHHKA, JUIMHBI OKPYKHOCTH, JUIMHBI 1YTH
OKPYXKHOCTH M PaJUaHHOM MEpPBI YIJa, YMETh BBIYMCIIATH IUIOIIALb KpPYra U €ro 4acTeu.
IIpyMeHATH NOJIy4eHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxoautb ocu (WM LEHTPbI) CUMMETPUHU (UTYp, IPUMEHSTH JABMKEHUS IJIOCKOCTH B
IIPOCTEHINX CITydasx.

IIpuMeHATh MOJy4eHHBbIEC 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIH IS
3a/1a4 peaNbHOW JKU3HU U IPOBOJHUTH COOTBETCTBYIOIIME BBIYUCICHUS C NPUMEHEHUEM
000U U TPUTOHOMETPUYECKUX (PYHKIHH (I0IB3YACh, Ile HEOOXOAUMO, KaJbKYISITOPOM).



TEMATHYECKOE IIJIAHUPOBAHMUE

7 KJACC
KoimuecTBo yacos DJIEeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB U TeM uudgposbie
Ne i/t P Konrpoabubie | IIpakTuyeckue (mudpp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
[pocreiimme reomerpuyeckue GUTypsl 1
1 UX cBoMcTBa. 3MepeHne reOMeTpruIeCKuxX 14 bubmuorexa LIOK
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6numorexa [IOK
2 Tpeyrosbrki 22 ! https://m.edsoo.ru/7f415e2e
3 [lapannenbHblie IpsiIMbIE, CyMMa YTIJIOB 14 1 Bu6nuorexa [{OK
TPEYTrOJIbHUKA https://m.edsoo.ru/7f415e2e
OkpyXHOCTb U Kpyr. ['eomerpruueckue Bbubnuorexa [IOK
4 14 1
MTOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6nmmoreka [IOK
> Tosropenrne, 0bodmerte snarnmii 4 ! https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB T10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoJsnyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uudgposbie
Ne i/t P KonTpoabnblie | IlpakTHueckue (i pp )
NMPorpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypcsl
n bubnmoreka [JOK
1 HerbipExyrombHitich 12 ! https://m.edsoo.ru/7f417e18
Teopema daseca u TeopeMa o Bu6 1IOK
nonroTeKa
MPOTMOPIMOHATILHBIX OTPE3KaX, MOA00HBIC
2 poriop P 15 ! https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKHU
[Tnomane. Haxoxaenue miomanen
3 Tpe HIOJJIIBHI/IKOB u f/IHOFO OJIIEHJIjIX ¢bur 14 1 bubmmorexa [IOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUTyp
Teopema [Tudaropa u Hagana Bu6muotexa LIOK
4 10 1
TPUTOHOMETPHUH https.//m.edsoo.ru/7f417e18
VYriasl B OKpyKHOCTU. Brincanueie u
5 OIHMCAaHHBIE YETHIPEXYTOJbHUKH. 13 1 bu6nuorexa LIOK
Kacarenbnbie k okpyxkHOcTH. Kacanue https://m.edsoo0.ru/7f417e18
OKPY>KHOCTEHN
. bu6mmorexa [IOK
6 TosTopenne, 060dmenue snanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Koan4yecTBo yacos JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrponbubie | IIpakTuueckue (ipp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 Tpuronometrpusi. TeopemMbl KOCHHYCOB U 16 1 but6mmoreka [IOK
cuHycoB. Pelienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanne mogodusi. Metpuieckue 10 1 Bu6mmorexa [LIOK
COOTHOUIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6nunorexa [IOK
3 B 12 1
CKTOPH https://m.edsoo.ru/7f41al2c
4 JlekapToBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 bubamorexa [IOK
https://m.edsoo.ru/7f41al2c
[IpaBuibpHBIE MHOTOYTOJIBHUKY. J{TMHA
bubmmoreka [IOK
> OKPYHOCTH H [LIIOMAAb KpyTa. 8 https://m.edsoo.ru/7f41al2c
BrluKcnenye nionaaei T '
but6mmoreka [IOK
0 JBIKCHHA TLIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
- [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AITUS - 5 Bu6muorexa [IOK
3HaHHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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